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© Method for producing fruit chips. 



(37) A method for producing fruit chips comprises 
the steps of: (a) heating a peach or a melon in syrup 
having a Brtx degree ranging from 12 to 30; (b) 
cutting the heated peach or melon into small pieces; 
(c) subjecting the pieces to a temperature condition- 
ing treatment; (d) expanding the pieces subjected to 
the "temperature conditioning treatment and (e) heat- 
ing the expanded pieces under a reduced pressure. 
This method makes it possible to provide chips of 
peach or melon which retain their inherent fresh 
taste and have excellent appearance without quality 

2| impairment to drying. Moreover, the chips are prop- 

^eriy expanded and are crisp. 
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Method for Producing Fruit Chips 



The present invention relates to a method for 
producing chips of peach or melon which are prop- 
erly expanded without impairing the inherent taste 
of these fruits and which are good in texture and 
crisp. 

Heretofore, there have been developed a vari- 
ety of snack foods. For this reason, there have 
been conducted various studies and research into 
drying techniques, which are an important aspect 
of producing snack foods. As typical examples, 
there may be mentioned such drying techniques as 
hot-air drying, microwave drying, freeze-drying, 
deep-frying, and drying under a reduced pressure. 
Moreover, there is known a method for expanding 
and drying foods in which a material to be dried is 
exposed to the flow of superheated steam for a 
short period of time and the superheated and de- 
hydrated material is then discharged into the air 
within brief period to cause expansion thereof. 
However, the snack foods produced according to 
this conventional drying method produce a smell of 
superheated material due to the heat during drying 
or cause the loss and degeneration of the taste 
thereof. 

The applicant of this invention has already de- 
veloped a method for drying foods effective in 
practicing a method for producing snack foods 
which makes it possible to eliminate the foregoing 
drawbacks (see Japanese Patent Unexamined Pub- 
lication (hereunder referred to simply as B J.P- 
KOKAP No. 59-159739). This method comprises 
quickly reducing the pressure applied to foods 
such as shaped dough mainly composed of vege- 
tables, fruits or the like, or solids obtained by 
processing or cooking such shaped material, at a 
rate sufficient to expand these foods and to freeze 
the moisture in the foods, heating the foods to dry 
the same after the moisture therein is frozen and 
then returning the pressure to normal pressure. 



OBJECT OF THE INVENTION 

However, if peach or melon is treated by the 
aforementioned method for drying foods to obtain a 
snack food, it is sometimes observed that, depend- 
ing on the degree of maturity of the peach or 
melon, kind thereof and the place at which the 
peach or melon was grown, the surface layer of the 
peach or melon snack is too soft In other words, 
properties of the resultant snack food greatly de- 
pends on the quality of the peaches or melons 
used and thus it is difficult to always produce a 
snack food having satisfactory qualities. 

The present invention intends to solve the 



problems associated with the conventional methods 
and to provide a new method for producing chips 
of peach or melon capable of providing such chips 
which are good in texture, are crisp and crunchy 
5 and have an appearance appropriate for such a 
snack food, without being affected by the quality of 
the starting materials. 

10 BRIEF DESCRIPTION OF THE DRAWING 

Fig. 1 is a schematic diagram illustrating an 
examples of a specific apparatus which may be 
used in practicing the method of this invention. 

15 

SUMMARY OF THE INVENTION 

According to the present invention, there is 
20 provided a method for producing chips of fruits 
which comprises the steps of: 

(a) heating peach or melon in syrup having a 
Brix degree ranging from 12 to 30; 

(b) cutting the heated peach or melon into 
25 small pieces; 

(c) subjecting the pieces of peach or melon 
to a temperature conditioning treatment; 

(d) expanding the pieces of peach or melon 
subjected to the temperature conditioning treat- 

30 ment; and 

(e) heating the expanded pieces of peach or 
melon under a reduced pressure. 

The present invention will hereunder be ex- 
plained in more detail. 

35 Fruits which are the subject of the present 

invention are peaches, such as white and yellow 
peaches, and melons such as muskmelons and 
princemelons. These peaches or melons are first 
peeled optionally followed by cutting into pieces of 

40 a proper size and then are heated in syrup. This 
treatment is effected to deactivate unnecessary en- 
zymes present therein as well as to permeate a 
proper amount of sugar into the peaches or the 
like. The permeation of sugar contributes to making 

45 the chips finally obtained crisp. It is, therefore, 
possible to freely control the texture of these chips 
from crisp and hardness to crisp and tender by 
adjusting the amount of sugar permeated into the 
starting fruit. Sugar content in the syrup expressed 

so as the degree of Brix is in the range of from 12 to 
30 and preferably from 15 to 25. If a syrup having 
a Brix degree of less than 12 is used, a sufficient 
amount of sugar cannot be permeated into the fruit 
within a short period and as a result, it is difficult to 
obtain chips which are crisp. On the contrary, if a 
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syrup having a Brix degree of more than 30 is 
used, sugar permeates into the fruit to a great 
extent, which resufts in the production of chips 
which are very hard. In addition, the amount of 
sugar permeated into the fruits can be controlled 
only with a great difficulty, which makes it difficult 
to produce products exhibiting uniform taste. 

Moreover, the crispness of the final products 
can be enhanced by adding cyclodextrin to the 
syrup defined above. In such a case, cyclodextrin 
is preferably used in an amount of 5 to 15% by 
weight 

The peaches or the like thus treated are cut 
into pieces of a proper size. The size of these 
pieces is not critical in the invention, however, 
these are preferably cut into pieces of sliced form 
having a thickness ranging from 3 to 5 mm. 

Thereafter, the sliced fruit is subjected to a 
temperature conditioning treatment. This treatment 
is carried out to make the temperature of the fruits 
uniform and specifically the temperature thereof is 
controlled to about 10 to 35 °C, preferably from 
about 15 to 25°C. The temperature conditioning 
treatment is carried out by, for instance, packing 
the sliced fruit in a bag and immersing the bag in 
running water of a desired temperature, packing 
the sliced fruit in a container and immersing the 
container in a constant temperature bath, or permit- 
ting the sliced fruit to stand at norma! temperature. 
The treatment time will vary depending on the 
treating method but is preferably in the range of 
about 5 to 30 minutes. Preferred among these 
methods are that of packing the sliced fruit in an 
appropriate bag and immersing the bag in running 
water since the treatment time by this method is 
short (about 3 to 10 minutes). 

After the temperature conditioning treatment, 
the pieces of fruits are expanded under a reduced 
pressure. If foods are maintained at a reduced 
pressure, the boiling point of the water therein is 
lowered and for this reason, the moisture in the 
foods, in particular, free water therein is evaporated 
off. The foods can be expanded by quickly 
evaporating such moisture in the foods within a 
very short period. For this reason, the expansion 
treatment according to the method of this invention 
is carried out by reducing the pressure applied to 
these foods at a rate sufficient to quickly evaporate 
the moisture in the foods within a short period of 
time. The expansion due to the evaporation of 
moisture is greatly affected by the kinds of foods 
and, therefore, the rate of the pressure reduction 
sufficient to cause expansion also varies depending 
thereon. In the present invention, the expansion 
treatment is preferably carried out by reducing the 
pressure, within about 1 minute, from normal pres- 
sure to a prescribed reduced pressure. The re- 
duced pressure is preferably in the range of 150 to 



500 Pa. This is because if the reduced pressure is 
less than 150 Pa. the resultant chips are soft in 
taste and are less crisp. While if the reduced 
pressure is more than 500 Pa. the resultant chips 
5 become very hard in taste and are poor or thin due 
to drying. 

A fruit such as peach is preferably maintained 
at the reduced pressure for a desired period of 
time after quickly reducing the pressure to such a 

70 reduced pressure. The time for maintaining the 
fruits at such a pressure is preferably 5 to 15 
minutes whereby these fruit can be properly frozen 
while maintaining the shape thereof. 

The expanded fruit is then heated at a pressure 

is lower than that in the expansion step to dry the 
same. The use of such a low pressure in this heat- 
drying step is to dry the fruit without impairing the 
quality of the fruit poor due to drying while main- 
taining the internal portion thereof in the proper 

20 frozen state. The pressure during the heat-drying 
step preferably ranges from about 20 to 50 Pa. The 
heating temperature is suitably in the range of 
about 60 to 90°C. The drying is in general contin- 
ued for 2 to 4 hours until the moisture content of 

25 the fruit is not more than about 6% by weight. This 
is because if the drying temperature is less than 
60 °C, the drying time becomes long and soft, 
soggy chips are obtained, while if the drying tem- 
perature is more than 90°C, the taste fruit is im- 

30 paired and the chips that are very hard and of poor 
quality due to drying are obtained. The means 
used for heating is not critical in the present inven- 
tion. However, preferred means for heating are 
radiation heating ones such as those utilizing in- 

36 frared rays. After the completion of the heat-drying 
step, the pressure is returned to normal and the 
fruit is transferred to the subsequent process such 
as the packaging process. 

Referring now to the attached Fig. 1, a specific 

40 device which may be used to carry out the method 
of this invention will be explained. 

In Fig. 1, the reference numeral 1 denotes a 
drying chamber which is equipped with a shelf 2 
for receiving material A to be treated. Heaters 3 

45 and 4 are disposed above and below the shelf 2. A 
cold trap 6 is connected to the drying chamber 1 at 
the side wall thereof through a pipe 5 and to a 
vacuum pump 8 through a pipe 7. The pipes 5 and 
7 are provided with valves 9 and 10 respectively 

so and a reservoir tank 13 is connected to the pipe 5 
through pipes 11 and 12 disposed before and 
behind the pipe 5 respectively. In addition, the 
pipes 11 and 12 each is provided with a valve 14 
or 1 5. An air supply pipe 1 6, which serves to return 

55 the pressure in the drying chamber 1 to normal 
pressure after the drying treatment, is disposed on 
the upper side of the drying chamber 1 and is 
provided with a needle valve 1 7. 
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The expansion treatment using such an ap- 
paratus is carried out as follows. Fruit, e.g. peach is 
placed on the shelf 2 in the drying chamber 1 and 
then the lid of the chamber is closed. Then, the 
cold trap .6 is operated, the valves 9 and 14 are 
closed and the pressure in the reservoir tank 13 is 
set at 5 to 40 Pa by opening the valves 10 and 15 
and actuating the vacuum pump 8. At this stage, 
the valve 15 is closed while the valve 14 is opened 
to reduce the pressure in the drying chamber 1 to 
150 to 500 Pa within a short time (within one 
minute). Moreover, the heat drying treatment is 
effected as follows. The valve 14 is closed, while 
the valve 9 is opened to reduce the pressure in the 
drying chamber 1 to 20 to 50 Pa. Thereafter, the 
infrared lamps 3 and 4 are switched on to dry the 
materials at a desired temperature for a desired 
period of time. Then, the valve 9 is closed, the 
vacuum pump 8 is stopped and the valve 16 is 
slowly opened to return the pressure in the drying 
chamber 1 to normal. Then, the lid of the chamber 
is opened to remove dried chips. 

The method of the present invention makes it 
possible to provide chips of peach or melon which 
retain their inherent fresh taste and have excellent 
appearance without quality impairment due to dry- 
ing. Moreover, the chips are properly expanded 
and are crisp. Therefore, they are very excellent as 
a snack food. 



EXAMPLE 
Example 1 

Peeled peaches from which the stones had 
been removed were subjected to heat treatment in 
syrup having a Brix degree of 18.4 (sucrose : 12% 
by weight; cyciodextrin : 8% by weight) at 100°C 
for 15 minutes. The treated peaches were cut in 
rourui slices of 3 to 5 mm thick. The round slices 
of peach were allowed to stand at room tempera- 
ture for 30 minutes to adjust the temperatuere 
thereof to about 21 °C. Then, the resultant peach 
slices were expanded by placing them in a vacuum 
dryer, reducing the pressure therein to 225 Pa 
within a short period (within 1 minute) and then 
permitting them to stand for 5 minutes at a pres- 
sure of 225 Pa. Thereafter, the expanded peach 
slices were heat-dried at 80°C and 23 Pa for 2.5 
hours to obtain chips of peach. 

The moisture content of the chips of peach 
was 4.9% by weight. Appearance and taste of the 
peach chips thus prepared are listed in Table 1 
given below. 



Example 2 

Peeled peaches from which the stones had 
been removed were subjected to heat treatment in 

5 syrup having a Brix degree of 12 (sucrose : 7.8% 
by weight; cyciodextrin : 4.8% by weight) at 100° C 
for 15 minutes. The treated peaches were cut in 
round slices having a thickness of 3 to 5 mm. The 
round slices of peach were allowed to stand at 

io room temperature for 30 minutes to adjust the 
temperatuere thereof to about 23 °C. Then, the 
resultant peach slices were expanded by placing 
them in a vacuum dryer, reducing the pressure 
therein to 250 Pa within a short period (within 1 

75 minute) and then permitting them to stand for 5 
minutes at a pressure of 250 Pa. Thereafter, the 
expanded peach slices were heat-dried at 80 °C 
and 20 Pa for 2.5 hours to obtain chips of peach. 
The moisture content of the peach chips were 

20 5.1% by weight. The peach chips thus obtained 
were slightly inferior in crispness to those obtained 
in Example 1. However, they exhibited fresh taste 
and excellent appearence without quality impair- 
ment due to drying. 

25 

Example 3 

Peeled peaches from which the stones had 

30 been removed were subjected to heat treatment in 
syrup having a Brix degree of 30 (sucrose : 20% 
by weight; cyciodextrin : 13% by weight) at 100°C 
for 15 minutes. The treated peaches were cut in 
round slices having a thickness of 3 to 5 mm. The 

35 round slices of peach were allowed to stand at 
room temperature for 30 minutes to adjust the 
temperatuere thereof to about 22°C. Then, the 
resultant peach slices were expanded by placing 
them in a vacuum dryer, reducing the pressure 

40 therein to 230 Pa within a short period of time 
(within 1 minute) and then permitting them to stand 
for 5 minutes at a pressure of 230 Pa. Thereafter, 
the expanded peach slices were heat-dried at 80 °C 
and 20 Pa for 2.5 hours to obtain chips of peach. 

45 The moisture content of the peach chips were 

4.8% by weight The peach chips thus obtained 
were slightly more crunchy than those obtained in 
Example 1 . However, they exhibited fresh taste and 
excellent appearance without quality impairment 

so due to drying. 



Example 4 

55 Peeled melons were subjected to heat treat- 

ment in syrup having a Brix degree of 18 (sucrose : 
12% by weight cyciodextrin : 8% by weight) at 
80 °C for 10 minutes. The treated melons were cut 
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in slices 3 to 5 mm thick. The melon slices were 
allowed to stand at room temperature for 30 min- 
utes to adjust the temperatuere thereof to about 
23°C. Then, the resultant melon slices were ex- 
panded by placing them in a vacuum dryer, reduc- 
ing the pressure therein to 150 Pa within a short 
period of time (within 1 minute) and then permitting 
them to stand for 5 minutes at a pressure of 150 
Pa. Thereafter, the expanded melon slices were 
heat-dried at 80° C and 20 Pa for 2.5 hours to 
obtain chips of melon. 

The moisture content of the melon chips were 
4.1% by weight. Appearance and taste of the mel- 
on chips thus prepared are listed in Table I. 



Comparative Examples 1 and 2 

Peach chips were obtained in the same man- 
ner as in Example 1 except that syrup having a 
Brix degree of 10 (sucrose : 6.7% by weight; 
cyclodextrin : 4.4% by weight) and syrup having a 
Brix degree of 40 (sucrose : 26.7% by weight; 
cyclodextrin : 17.6% by weight) were used in Com- 
parative Examples 1 and 2, respectively. The re- 
sults observed are summarized in Table I, 



Comparative Example 3 

Peach chips were produced in the same man- 
ner as in Example 1 except that the expansion 
treatment was carried out by placing the round 
slices of peach in a vacuum dryer, reducing the 
pressure therein to 50 Pa within a short period of 
time (within 1 minute) and then drying them at the 
same pressure. The results obtained are summa- 
rized in Table I. 



Table I 

Example 1 Appearance: 

The chips were not impaired in quality due to 
drying and were properly expanded. In addition, 
they had a beautiful surface. 
Taste : 

The chips were crisp, easily melted in the mouth 
and sufficiently retained the taste of fresh peach. 



Example 4 Appearance: 

The chips were not impaired in quality due to 
drying and were properly expanded. In addition, 
they had a beautiful surface. 



Taste : . 

The chips were crisp and crunchy and sufficiently 
retained the taste of fresh melon. 



Comparative Example 1 Appearance: 

The product seemed to be excessively expanded 

and the surface was slightly coarse. 

Taste : 

io The product was less crisp. However, it easily 
melted in the mouth. It exhibited slightly low sweet- 
ness. 



75 Comparative Example 2 Appearance: 

The product was poor due to drying, had low 
degree of expansion and a rather hard surface. 
Taste : 

The product was hard and brittle rather than crisp 
20 and was tough. It did not easily melt in the mouth. 
It exhibited the taste of peach but was too sweet. 



Comparative Example 3 Appearence: 
25 The product seemed to be excessively expanded 
and was porous in texture. Further, there was ob- 
served a slight roughness on the surface. 
Taste : 

The product was crisp but while it was inferior in 
30 texture. The taste of peach thereof was almost the 
same as that observed in Example 1 . 



35 Claims 



1. A method for producing fruit chips compris- 
ing the steps of: 
40 (a) heating peaches or melons in syrup hav- 

ing a Brix degree ranging from 12 to 30; 

(b) cutting the heated peaches or melons 
into small pieces; 

(c) subjecting the pieces to a temperature 
45 conditioning treatment; 

(d) expanding the pieces subjected to the 
temperature conditioning treatment; and 

(e) heating the expanded pieces under a 
reduced pressure. 

so 2. A method according to claim 1 wherein, in 

the step (a), the syrup contains 5 to 15% by weight 

of cyclodextrin. 

3. A method according to claim 1 or 2 wherein 

the heating in the step (a) is carried out at a 
55 temperature ranging from 50 to 100°C for 5 to 30 

minutes. 
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4. A method according to any of claims 1 to 3 
wherein, in the step (b), the heated peach or melon 
is cut into small pieces of 3 to 5 mm thick. 

5. A method according to any of claims 1 to 4 
wherein the temperature conditioning treatment in 5 
the step (c) is carried out by controlling the tem- 
perature of the pieces of the peach or melon to 10 

to 35°C. 

6. A method according to any of claims 1 to 5 
wherein the expansion treatment in the step (d) is w 
effected by rapidly reducing the pressure applied 

to the pieces of the peach or melon temperature 
conditioned from normal pressure. 

7. A method according to claim 6 wherein the 
pressure is reduced to 150 to 500 Pa within 1 rs 
minute. 

8. A method according to claim 6 or 7 wherein 
the expansion treatment is carried out by rapidly 
reducing the pressure to the prescribed reduced 
pressure and then maintaining this reduced pres- 20 
sure for 5 to 15 minutes. 

9. A method according to any of claims 1 to 8 
wherein, in the step (e), the expanded pieces of the 
peach or melon are heated at a pressure lower 
than that in the step (d). 2 $ 

10. A method according to any of claims 1 to 9 
wherein the pressure in the step (e) is in the range 
of from 30 to 50 Pa. 

11. /^paratus for carrying out the method ac- 
cording to any of claims 1 to 10. 30 
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© Method for producing fruit chips. 



© A method for producing fruit chips comprises 
the steps of: (a) heating a peach or a melon in syrup 
having a Brix degree ranging from 12 to 30; (b) 
cutting the heated peach or melon into small pieces; 
(c) subjecting the pieces to a temperature condition- 
ing treatment; (d) expanding the pieces subjected to 
the temperature conditioning treatment; and (e) heat- 
ing the expanded pieces under a reduced pressure. 
This method makes it possible to provide chips of 
peach or melon which retain their inherent fresh 
^ taste and have excellent appearance without quality 
impairment to drying. Moreover, the chips are prop- 
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erly expanded and are crisp. 
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